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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The noncontact IC card by which it is preparing [ in one / at least / field / one by one / all over the card ]-in IC card 
which laid IC module of non-contact formula underground-insulating magnetic-recording layer and insulating concealment layer 
which makes impossible viewing of hue of this magnetic-recording layer characterized. 

[Claim 2] The noncontact IC card according to claim 1 characterized by containing in the aforementioned magnetic-recording 
layer the magnetic adjuster in which coercive force is saturated with the external magnetic field below the half of coercive force, 
and has the property in which magnetic recording is possible only in the state of demagnetization in ordinary temperature at 1 0 or 
more KOes. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the composition of the record medium of a noncontact IC 

card. 

[0002] 

[Description of the Prior Art] Conventionally, as external storage of the electronic equipment using the computer and the 
computer, although magnetic-recording media, such as a floppy disk and a cassette tape, are used widely, in recent years, the 
record medium of the shape of a card equipped with semiconductor memory, such as RAM and ROM, and the letter of a package 
has been used to attain a miniaturization in the ease of dealing with it. 

[0003] On the other hand, since it has that information storage capacity is very large and high security nature in fields, such as a 
credit card, an ID card, and a money card, as a card which replaces a magnetic card, the so-called IC card which comes to carry 
IC module which contains semiconductor memory, such as a microprocessor, and RAM, ROM, in a card material has been 
developed. 

[0004] In such an IC card record medium, two kinds of record media, a contact smart card and a noncontact IC card, have a 
record terminal by the access method with a terminal. Since a contact smart card record medium needs to contact each other 
together with the contact of a terminal in the contact of a record medium in case it communicates with a terminal, its 
communication work is troublesome and its transmission speed is slow. Furthermore, since the contact of a record medium is 
exposed on the surface of a record medium, there is a fault which a contact is soiled or is easy to be destroyed. 
[0005] On the other hand, since a noncontact IC card record medium carries out information communication with a terminal 
using an electromagnetic coupling, electromagnetic induction, or microwave, it does not have a contact. Therefore, 
communication work is easy and there is no fear of a contact being destroyed and communication becoming impossible. 
Therefore, development of a noncontact IC card record medium is performed briskly. 

[0006] In this kind of IC card, a magnetic-recording layer may be prepared in a part of card-face layer, and data processing by 
read-out/writing by magnetic recording besides data processing by read-out/writing to IC chip may be used together. This may be 
used for using magnetic recording in the case of dealings in a place without a check and the non-contact processor of master data 
when IC is damaged, and processing it in simple at it, or may collate with the data of IC chip, and magnetic-recording data for the 
purpose of security, and may check the Shinsei ** of a card correctly. 

[0007] And this kind of IC card puts IC module in the middle of the sheet of at least two or more sheets, and is manufactured by 
the resin restoration method by a heat lamination method by the press machine etc. or an injection molding machine of a platen 
formula etc. 

[0008] What is necessary is to standardize the magnetic-recording field of a magnetic card and just to establish it in a 
predetermined place. It prepares in the portion which prepares a tape for the method of giving a magnetic-recording layer, and a 
surface resin sheet needs for it with an imprint method or an adhesion method beforehand partially, and there are two kinds of 
methods of the method of passing at a next lamination process and a next injection molding process and the method of sticking a 
magnetic tape with an imprint method or an adhesion method after a lamination (refer to drawing 5 ). 

[0009] It is difficult for a 50-100-micrometer thin surface resin sheet to imprint a magnetic tape, and in the case of the former, it 
contracts, and a wrinkling goes into a sheet, or it curls, and a problem is in processability. In the case of the latter, since it is 
processed into the completed card, the level difference of a magnetic tape is conspicuous and the card which was excellent in 
front-face nature is not made. It can say that these un-arranging are same though prepared in the shape of a stripe by printing by 
magnetic ink. 

[0010] Moreover, the hue of the black system of a magnetic tape or a magnetic printing layer needs to restrain the design of a 
card, and needs to carry out consideration which is possible for the color which conceals and needs this color using a concealment 
layer. Also in this case, it was very difficult to conceal completely the attachment portion and magnetic printing field of a magnetic 
tape, and it needed to reach a compromise. 

[001 1] If the magnetic adjuster of about 200-4000 Oes of coercive force currently used from the former is used when preparing a 
magnetic-recording layer for the purpose of security and making all some data in IC chip, and magnetic-recording all [ some or ] 
link by a certain method, it is rewritable by the general magnetic heads, such as a Sendust, if a system is decoded, the alteration of 
data will be attained, and it is inconvenient. 
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[0012] 

[Problem(s) to be Solved by the Invention] without this invention was made paying attention to two, the exterior trouble of the 
above cards, and the trouble on security, such as an alteration of data, and it spoils the appearance of a card, and the 
communication facility of a non-contact IC module - a magnetic-recording layer - it can prepare - in addition - and it aims at 
offering the noncontact IC card which can also solve the problem on security 
[0013] 

[Means for Solving the Problem] Invention of the 1st of this invention is the noncontact IC card which prepared th e insulating 
magnetic-recording layer and the insulating concealment layer, which makes impossible viewing of the hue of this 
magnetic-recording layer all over the card one by one in one [ at least ] field in the IC card which laid IC module of a non-contact 
formula underground, in order to solve the above-mentioned technical problem. 

[0014] Preparing a magnetic-recording layer all over a card by an application, printing, an imprint, etc. has low cost rather than it 
imprints and prints in the shape of a stripe, and in order that there may be no portion from which an optical reflection factor 
differs, it is for enabling it to design freely, without receiving the exterior restrictions with unnecessary post processing, such as 
that it is easy to conceal and flat-tapped processing. 

[001 5] Using an insulating magnetic-recording layer and an insulating concealment layer, because a communication range may be 
unable to fall when resonance frequency will shift, if the film has conductivity when a non-contact IC module receives the electric 
power supply by the electromagnetic wave, microwave, etc. through an antenna or it performs data communication, or an error 
may be unable to increase or it may be able to stop being able to communicate, for that, the electrical resistivity of each thin film 
is 103. It is necessary to be the insulation omega / more than **. 

[0016] Moreover, the 2nd invention is a noncontact IC card with which the magnetic adjuster which coercive force is 10 or more 
KOes in ordinary temperature, is saturated with the external magnetic field below the half of coercive force, and has the property 
in which magnetic recording is possible only in the state of demagnetization is contained in the aforementioned 
magnetic-recording layer in the 1 st invention. 

[0017] As a magnetic adjuster generally used for a magnetic card, that whose coercive force is about 200-4000 Oes is used. 
However, in such a magnetic material, data may break or it may be altered intentionally. In ordinary temperature, coercive force is 
10 or more KOes, is saturated with the external magnetic field below the half of coercive force, and can solve this problem by 
including the magnetic material component which has the property in which magnetic recording is possible only in the state of 
demagnetization in order to prevent this. That is, once it records, coercive force is 10KOe(s), and since the magnetic head in a 
world can take out only about 6 KOes as the maximum magnetic field, it is convenient for rewriting becoming impossible and 
using as a magnetic constant. There is a MnBi compound currently indicated by JP,8-139821,A in such a magnetic material. 
[0018] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, this invention is explained in detail. The noncontact IC 
card of this invention consists of the composition that IC module layer 4 was pinched between the base-material sheet 3 and the 
base-material sheet 5, the insulating magnetic-recording layer 6 was formed on the base-material sheet 5, and the insulating 
concealment layer 7 was further formed on the magnetic-recording layer 6, as shown in drawing 1 and 2. 
[0019] Synthetic resin, such as the paper which has rigidity, a synthetic paper, a polyethylene terephthalate (PET), a polyvinyl 
chloride, a polycarbonate, a polymethyl methacrylate, polystyrene, a polylactic acid, the poly caprolactone, poly (3 hydroxy 
butyrate-3 hydroxy VARI rate), and polyvinyl alcohol, natural resin, a metal, ceramics, etc. can be used for the base-material 
sheets 3 and 5 as independent or combined complex. 

[0020] They are the object for reception or the coil for transmission and the memory for data accumulation, and the layer by 
which IC module layer 4 was closed by adhesives, the restoration resin, etc. in IC module which consists of a cell CPUs for a data 
operation etc., or for energy supply etc. further depending on the case. It is more desirable for a module to use a thin thing as 
much as possible, in order to make it not affect the appearance of the done card, a configuration, etc. Moreover, a winding coil, an 
etching coil, etc, are used for an antenna, and it is joined by the contact and a certain method of IC chip. 

[0021] IC module layer 4 is formed separately as an independent layer beforehand, may carry out the laminating of other layers to 
behind by methods, such as a lamination, sticks IC module on the base-material sheet 3 or the base-material sheet 5, and may 
really cast it by casting, an injection molding method, etc. of liquid glue. 

[0022] Although the magnetic-recording layer 6 can also obtain chemical processes, such as dry processes, such as vacuum 
evaporationo and sputtering, and plating, in the case of a card, it is common to paint-ize magnetic powder, such as a gamma ferric 
oxide, Co-covering gamma ferric oxide, a magnetite, a barium ferrite, a strontium ferrite, and Fe system metal powder, and to 
prepare on a base material by print processes, such as an application or gravure, and screen- stencil. In this case, the surface 
resistivity of a paint film is 103. It is necessary to be the insulation omega / more than **. Moreover, in order to realize tropism 
record on the other hand, coercive force is 10 or more KOes in ordinary temperature, and it is saturated in the external magnetic 
field below the half of coercive force, and the magnetic material which has the property in which magnetic recording is possible 
only in the state of demagnetization, for example, MnBi, is used. 

[0023] The concealment layer 7 is a layer of the optical impermeability prepared in order to erase the hue of the black system of a 
magnetic-recording layer. For magnetic recording, since concealment layer thickness produces attenuation of an output as a 
spacing loss, it is necessary to set it to 10 micrometers or less desirably at 3 micrometers or less. Although such a concealment 
layer can also prepare the thin film by dry processes, such as vacuum evaporationo and sputtering, it can ink-ize metal particles, 
such as oxides, such as titanium oxide, and aluminum, for low-cost-izing, and can obtain them as a paint film by an application or 
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various print processes. The surface resistivity of a paint film is 103 like a magnetic-recording layer. It is necessary to be the 
insulation omega / more than **. Furthermore, you may prepare printing layers, transparent protective layers, etc., such as a 
pattern, all over a part of upper concealment layer. 
[0024] 

[Example] The example of this invention is explained still more concretely below. 

<Example 1> Drawing 3 is the cross section of an example 1, IC module layer 4 is pinched between the base-material sheets of 
two sheets, i.e., the surface base-material sheet 5 and the rear-face base-material sheet 3, and the noncontact IC card 10 consists 
of the composition that the laminating of the insulating magnetic-recording layer 6 and the insulating concealment layer 7 was 
further carried out to the field of the direction which does not touch IC module layer of the surface base-material sheet 5 one by 
one. 

[0025] First, hot melt adhesive was used for one side of the acrylonitrile-styrene-butadiene-rubber copolymerization resin (ABS) 
sheet 42 with a thickness of 0.28mm, and temporary fixation of the inlet which joined the winding coil to the IC module 41 with 
which the height of IC mould section consists of a GARAEPO substrate which is 0.45mm with solder was carried out. It is the 
ABS-plastics sheet 43 with a still more nearly same thickness [ on it ] of 0.28mm with a platen press machine in piles 
Temperature 150degreeC and pressure 2 kg/cm2 It is 2 temperature 130degreeC and the pressure of 15kg/cm further after a 
4-minute press. The press was performed for 1 minute and IC module layer 4 whose thickness is 0.56mm was produced. 
[0026] As a surface base-material sheet 5, the white ABS-plastics sheet with a thickness of ab out 0.1mm was prepared, the 
magnetic paint which becomes one side of this sheet from the following composition was applied so that the thickness after 
dryness might be set to 1 2 micrometers by the gravure method, magnetic field orientation and dryness were performed, and the 
insulating magnetic-recording layer 6 was formed. 
[0027] 

<Mapnetic paint composition^ A magnetic material (barium ferrite) The 100 sections A vinyl chloride- vinyl acetate 
copolymerization resin The 1 5 sections A polyurethane resin The ten sections Carbon black The four sections Diisocyanate 
system curing agent The five sections Solvent (toluene / MIBK=3/2) The 1 50 sections [0028] The surface resistivity after 
performing aging for the magnetic-recording layer 6 obtained by this by 50 degreeC for 48 hours is 107. They were omega/**. 
[0029] Furthermore, on the magnetic-recording layer 6, application dryness of the paint which consists of the following 
composition was carried out so that it might be set to 3 micrometers by the gravure method, and the insulating concealment layer 
7 was formed. 
[0030] 

< Concealment paint composition > The processed [ resin coating ] aluminum paste (95% of nonvolatile matters) 100 section A 
vinyl chloride-vinyl acetate copolymerization resin The 50 sections Polyester resin The 50 sections Diisocyanate system curing 
agent The five sections Solvent (toluene / MEK=3/2) The 300 sections [003 1] The surface resistivity after performing aging for 
the concealment layer 7 obtained by this by 50 degreeC for 48 hours is 104. They were omega/**. 

[0032] Furthermore, prepare the white ABS-plastics sheet of one more about 0. 1mm thickness, and it considers as the rear-face 
base-material sheet 3. The surface base-material sheet 5 which while produced previously, and made IC module layer 4 the field 
and made the laminating of the insulating magnetic-recording layer 6 and the insulating concealment layer 7 to another field, 
respectively, They are [ the field in which IC module layer 4 was formed, and ] temperature 150degreeC and pressure 10 kg/cm2 
with a platen press machine in piles. The press was performed for 5 minutes and the noncontact IC card 1 0 with a 
magnetic-recording function was obtained. 

[0033] In this way, although the noncontact IC card of the produced example 1 had the magnetic-recording layer and the 
concealment layer on the whole surface, it is uninfluential to communication of a non-contact IC module for an insulating film, 
and a predetermined communication range and predetermined reliability (error rate) were able to be secured. Moreover, although 
a front face serves as natural complexion of the metallic tone of aluminum, the edge of a tape is conspicuous in it being partial 
processing by the usual magnetic tape and restrictions of a design are received, in this example, the magnetic-recording layer is 
processed completely, the influence does not exist, either and a pattern can be chosen freely. 

[0034] <Example 2> Drawing 4 is the cross section of an example 2, and as for the noncontact IC card 20, like the example 1 , IC 
module layer 4 is pinched and consists of the composition that the laminating of the insulating magnetic-recording layer 6 and the 
insulating concealment layer 7 was carried out to the field of the direction which does not touch IC module layer of the surface 
base-material sheet 5 one by one, further between the base-material sheets of two sheets, i.e., the surface base-material sheet 5 
and the rear-face base-material sheet 3. 

[0035] Temporary fixation of the inlet which joined the winding coil to the IC module 4 1 same on one side of this sheet as an 
example 1 with solder was carried out using cyanoacrylate adhesives, using a white PET sheet with a thickness of 0. 1 25mm as a 
rear-face base-material sheet 3, 

[0036] Using a white PET sheet with a thickness of 0. 1 25mm as a surface base-material sheet 5, the magnetic paint which 
becomes one side of this sheet from the following composition was applied so that the thickness after dryness might be set to 20 
micrometers by the gravure method, magnetic field orientation and dryness were performed, and the insulating 
magnetic-recording layer 6 was formed. 
[0037] 

<Magnetic paint compositioh> A magnetic material (MnBi) T he 100 sections A vinyl chloride-vinyl acetate copolymerization 
resin The ten sections A polyurethane resin The ten sections Carbon black The four sections Diisocyanate system curing agent 
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The five sections Solvent (toluene / MIBK=3/2) The 1 50 sections [0038] The surface resistivity after performing aging for the 

magnetic-recording layer 6 obtained by this by 50 degreeC for 48 hours is 106. They were omega/**. 

[0039] Furthermore, on the magnetic-recording layer 6, application dryness of the paint which consists of the following 

composition was carried out so that it might become the thickness of 3 micrometers by the gravure method, and the insulating 

concealment layer 7 was formed. 

[0040] 

<Concealment paint composition> Titanium oxide The 100 sections Vinyl chloride- vinyl acetate copolymerization resin The 150 
sections Polyester resin The 100 sections Diisocyanate system curing agent The ten sections Solvent (toluene / MEK=3/2) The 
300 sections [0041] The surface resistivity after performing aging for the concealment layer 7 obtained by this by 50 degreeC for 
48 hours was 1012ohm/**. 

[0042] To the field of the direction which furthermore has not applied the magnetic-recording layer 6 or the concealment layer 7 
of this surface base-material sheet 5 The moisture hardening type polyurethane hot-melt resin (PUR) fused by 1 20 degreeC is 
applied so that thickness may be set to 0.7mm in a T die. It sticks so mat IC module layer 4 side of the rear-face base-material 
sheet 3 may be put together to PUR, before PUR solidifies. Between a roll and rolls was passed, thickness control was performed 
so that the total ** of a base material might be set to 0.76mm, aging was performed in the environment of 40degreeC and 
90%R.H. for 48 hours, and the noncontact IC card 20 which has an added-a postscript type magnetic-recording function was 
obtained. 

[0043] The magnetic-recording layer of this card has very high coercive force, and since it cannot record in the state of the 
magnetization to which magnetic field orientation was carried out, it is necessary to initialize namely, demagnetize it. Although 
after or whichever is sufficient before piercing in a card configuration or, it is necessary to apply an alternating current magnetic 
field or an attenuation magnetic field in the state where it maintained at the low temperature below -160 degreeC. 
[0044] In this way, the card of the acquired example 2 is a noncontact IC card to which the magnetic-recording function was 
attached all over the card which a magnetic-recording stratification plane also has the white whole surface, and does not have the 
level difference of a tape, either, and the influence on communication does not have, either. 

[0045] In addition, a magnetic-recording layer is an added-a postscript type record layer, and since peculiar data including the 
serial number of the card registered at the time of issue since it was re-unrecordable in the ordinary magnetic head once it records 
are not altered and altered, they are very effective in verification of the card peculiar data at the time of failure of the IC section in 
using for the truth judging of the card in the case of important dealings. 
[0046] 

[Effect of the Invention] In case the magnetic-recording layer for recording the magnetic-recording tape for backup or the 
magnetic-recording data for security information record on a noncontact IC card like according to this invention described above 
is prepared in a card, the composition of the card which does not spoil appearance and does not do an obstacle to communication 
facility can be offered. By furthermore using a special magnetic material with high coercive force like MnBi for a 
magnetic-recording layer, it is very effective in the magnetic recording for "backup" which the added type magnetic recording of 
of a postscript becomes possible, and is originally required of this magnetic recording, and "security", and it is possible to prevent 
an alteration and alteration of data. 



[Translation done.] 
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